Abstract: Zoonotic transmissions of emerging pathogens from wildlife to human have shaped the history of mankind. These events have also highlighted our poor understanding of microorganisms circulated in wild animals. Coronaviruses and astroviruses, which can be found from a wide range of mammals, were recently detected in bats. Strikingly, these bat viruses are genetically highly diverse and these interesting findings might help to better understand the evolution and ecology of these viruses. The discoveries of these novel bats viruses not only suggested that bats are important hosts for these virus families, but also reiterated the role of bats as a reservoir of viruses that might pose a zoonotic threat to human health. 
technology and healthcare settings, we have never been closer to the victory in fighting against these infectious diseases. The emerging of highly pathogenic diseases in the past few decades, including AIDS, Ebola fever, avian influenza, neurological and respiratory diseases caused by Hendra and Nipah viruses, and SARS etc., caused enormous losses in economy and human lives. These zoonotic events have also demonstrated the vulnerability of the health of human and domestic animals.
The expanding human population has shaped the emergence of infectious diseases in human or poultry by sustaining disease transmission with extremely high population density that did not exist anywhere in the world before (6, 28) . Previous analysis has also shown that more than 70% of emerging or reemerging pathogens are known to be zoonotic (29) , and many of these emerging infections are associated with wildlife (4). These observations suggested that human encroachment on wildlife habitats has caused the exposure of previously unknown pathogens in wild animals and An explanation for this is that RNA viruses might have much higher nucleotide mutation rates than those pathogens that have a DNA genome, thereby allowing the RNA viruses to better adapt to a new host (7).
Many emerging pathogens of human, domestic animals are assumed to be maintained in wildlife.
However, many of these reservoirs for emerging viruses have never been identified. These perhaps reflect our poor understandings of animal pathogens Some of these bat viruses are phylogenetically distinct from all previously known coronaviruses. By contrast, some of these novel bat viruses form sister clades of other mammalian coronaviruses, suggesting that these virus might be closely related to the ancestors of coronaviruses found in other mammalian species (27) .
Population dynamics analysis showed that the populations of bats coronaviruses can be best explained by a constant population growth model, while coronaviruses in other mammals show epidemic-like increases in population (27) . Based on these findings, it was proposed that bats are the nature hosts for coronaviruses.
Among these novel bats coronaviruses, a group of coronaviruses which are genetically closely related to
SARS or SARS-like coronaviruses was discovered in
Rhinolophus species (horseshoe bats) (16, 24) . Serological studies indicated that there might be a high prevalence of SARS-like coronavirus infections (28% -71%) in horseshoe bat populations (18) . However, it should be noted that the sequence identity between SARS and bat SARS coronaviruses was shown to be only about 90%, suggesting that these bat SARS viruses might not be the direct ancestors of human SARS coronavirus. (19) . In human, astroviruses are the second or third most common viral agent found in children with diarrhea (5, 14) , and these viruses can also cause significant diseases in elderly (17) and in immunocompromised patients (9) . The prevalence of astroviruses in different species of apparently healthy Miniopterus bats roosting at a single cave in Hong Kong ranges from 36% to 100% throughout a year.
This suggested that these astroviruses might persistently infect the same bat population. Interestingly, the genetic diversity of these viruses at a single habitat These results might also help to identify crucial viral features which might be useful for novel drug designs.
More importantly, the discoveries of these novel bat viruses highlighted the role of bats as the major reservoirs of emerging viruses with zoonotic potential.
As efficiency disease control must be directed at the reservoir (13), surveillance for unknown pathogens in wildlife is a step needed to be taken for our better preparedness for future zoonotic diseases.
